temperatures required to achieve this state would be quite high, around 65 to 70°C for 
a 25-mer of average base composition. Requiring the use of such elevated 
temperatures limits the choice of cleavage agents to those that are very thermostable, 
and may contribute to background in the reactions, depending of the means of 
detection, through thermal degradation of the probe oHgonucleotides, Thus, the shorter 
probes are preferable for use in this way. 

The miniprobe of the present invention may vary in size depending on the 
desired application. In one embodiment, the probe may be relatively short compared 
to a standard probe (e.g,, 16-25 nt), in the range of 6 to 10 nucleotides. When such a 
short probe is used reaction conditions can be chosen that prevent hybridization of the 
miniprobe m the absence of the stacker ohgonucleotide. In this way a short probe can 
be made to assume the statistical specificity and selectivity of a longer sequence. In 
the event of a perturbation in the cooperative binding of the miniprobe and stacker 
nucleic acids, as might be caused by a mismatch within the short sequence (Le., region 
"Z" which is the region of the miniprobe which does not overlap with the invader) or 
at the junction between the contiguous duplexes, this cooperativity can be lost, 
dramatically reducing the stability of the shorter ohgonucleotide (/.e., the miniprobe), 
and thus reducing the level of cleaved product in the assay of the present invention. 

It is also contemplated that probes of intermediate size may be used. Such 
probes, in the 11 to 15 nucleotide range, may blend some of the features associated 
with the longer probes as origmally described, these features including the ability to 
hybridize and be cleaved absent the help of a stacker oligonucleotide. At temperatures 
below the expected of such probes, the mechanisms of tumover may be as 
discussed above for probes in the 20 nt range, and be dependent on the removal of the 
sequence in the 'X' region for destabihzation and cycling. 

The mid-range probes may also be used at elevated temperatures, at or above 
their expected T^, to allow melting rather than cleavage to promote probe tumover. In 
contrast to the longer probes described above, however, the temperatures required to 
allow the use of such a thermally driven tumover are much lower (about 40 to 60°C), 
thus preserving both the cleavage means and the nucleic acids in the reaction from 
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thermal degradation. In this way, the mid-range probes may perform in some 
instances like the miniprobes described above. In a further similarity to the 
miniprobes, the accumulation of cleavage signal from a mid-range probe may be 
helped under some reaction conditions by the presence of a stacker. 

To summarize, a standard long probe usually does not benefit from the 
presence of a stacker oligonucleotide downstream (the exception being cases where 
such an oligonucleotide may also disrupt structures in the target nucleic acid that 
interfere with the probe binding), and it is usually used in conditions requiring several 
nucleotides to be removed to allow the oligonucleotide to release from the target 
efficiently. 

The miniprobe is very short and performs optimally in the presence of a 
downstream stacker oUgonucleotide. The miniprobes are well suited to reactions 
conditions that use the temperature of the reaction to drive rapid exchange of the 
probes on the target regardeless of whether any bases have been cleaved. In reactions 
with sufficient amount of tiie cleavage means, the probes that do bind will be rapidly 
cleaved before they melt off 

The mid-range or midiprobe combines features of these probes and can be used 
in reactions like those designed long probes, with longer regions of overlap ("X" 
regions) to drive probe turnover at lower temperature. In a preferred embodiment, the 
midrange probes are used at temperatures sufficiently high that the probes are 
hybridizing to the target and releasing rapidly regardless of cleavage. This is known 
to be the behavior of oligonucleotides at or near thek melting temperature. This mode 
of turnover is more similar to that used with miniprobe/stacker combinations than with 
long probes. The mid-range probe may have enhanced performance in the presence of 
a stacker under some circumstances. For example, with a probe in the lower end of 
the mid-range, e.g., 11 nt, or one with exceptional A/T content, in a reaction 
performed well in excess of the T^ of the probe {e.g., >10''C above) the presence of a 
stacker would be likely to enhance the performance of the probe, while at a more 
moderate temperature the probe may be indifferent to a stacker. 
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The distinctions between the mini-, midi- (/.e., mid-range) and long probes are 
not contemplated to be inflexible and based only on length. The performance of any 
given probe may vary with its specific sequence, the choice of solution conditions, the 
choice of temperature and the selected cleavage means. 

It is shown in Example 18 that the assemblage of oligonucleotides that 
comprises the cleavage structure of the present invention is sensitive to mismatches 
between the probe and the target. The site of the mismatch used in Ex, 18 provides 
one example and is not intended to be a Umitation in location of a mismatch affecting 
cleavage. It is also contemplated that a mismatch between the Invader™ 
oligonucleotide and the target may be used to distinguish related target sequences. In 
the 3-oligonucleotide system, comprising an Invader™, a probe and a stacker 
oligonucleotide, it is contemplated that mismatches may be located within any of the 
regions of duplex formed between these oligonucleotides and the target sequence. In a 
preferred embodiment, a mismatch to be detected is located in the probe. In a 
particularly preferred embodiment, the mismatch is in the probe, at the basepair 
immediately upstream 5') of the site that is cleaved when the probe is not 
mismatched to the target. 

In another preferred embodiment, a mismatch to be detected is located within 
the region 'Z' defined by the hybridization of a miniprobe. In a particularly preferred 
embodiment, the mismatch is in the miniprobe, at the basepair immediately upstream 
5') of the site that is cleaved when the miniprobe is not mismatched to the target. 
It is also contemplated that different sequences may be detected in a single 
reaction. Probes specific for the different sequences may be differently labeled. For 
example, the probes may have different dyes or other detectable moieties, different 
lengths, or they may have differences in net charges of the products after cleavage. 
When differently labeled in one of these ways, the contribution of each specific target 
sequence to final product can be tallied. This has application in detecting the 
quantities of different versions of a gene within a mixture. Different genes in a 
mixture to be detected and quantified may be wild type and mutant genes, e.g., as may 
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